Neonatal pulmonary oxygen toxicity in the rat and lung changes with aging.
The aims of this study were to determine if neonatal hyperoxia exposure causes permanent lung damage and to define the relationship between neonatal lung oxygen toxicity and aging. Sprague-Dawley newborn rats (n = 85) breathed 100% oxygen (O2) or room air (RA) during the first 8 days of life, and then RA. At 2 and 22 months of age we assessed right ventricular (RV) systolic pressure (RVSP), RV weight, saline and air pressure-volume curves, volume density of lung parenchyma and nonparenchyma, parenchymal air space (PAS), mean linear intercept (Lm), number of small arteries/mm2 and the extent of their medial muscularization. Aging in RA did not affect the RVSP, RV weight, the number of small arteries/mm2, or their muscularization. The maximal lung volume/g of dry lung and the elastic recoil pressure between 40 and 90% maximal lung volume decreased. The volume density of lung parenchyma increased but the fraction of the lung parenchyma that was PAS decreased and that of the alveolar septa and Lm increased. The O2-treated rats at 60 days of age had increased RVSP and RV weights with a decrease in the small arteries/mm2. The lung parenchymal volume density and PAS increased and the density of alveolar septa decreased. The Lm increased and the alveoli/mm2 and elastic recoil pressure decreased. The lung damage seen in the O2-treated rats at 60 days persisted and in addition underwent the changes seen in the aging controls. However, the extent of muscularization of the arteries decreased. We conclude that neonatal hyperoxia causes permanent functional and structural changes of the lung but these do not interact with aging; that is, the effects of O2 toxicity and aging are additive but not synergistic.